RNA interference-mediated knockdown of DNMT1 and DNMT3B induces CXCL12 expression in MCF-7 breast cancer and AsPC1 pancreatic carcinoma cell lines.
It has been recently demonstrated that in colonic carcinoma, CXCL12 expression undergoes epigenetic regulation by methylation of cytosine in cytosine-guanosine (CpG) dinucleotides of the promoter sequence. Using lentiviral vectors, we generated stable RNA interference-mediated knockdown of DNMT1 and DNMT3B in MCF-7 breast cancer and AsPC1 pancreatic carcinoma cell lines. Employing reverse transcription real-time quantitative PCR and immunofluorescence analysis, we determined re-expression levels of CXCL12 transcript and protein in these cells. Bisulfite sequencing revealed that the level of promoter demethylation appeared more effective in cells expressing DNMT1 siRNA than in those expressing DNMT3B siRNA, and this correlated with higher expression of CXCL12. Moreover, the combined expression of DNMT1 and DNMT3B siRNAs enhanced promoter demethylation that was associated only with a slight increase of CXCL12 expression. However, the demethylating agent 5-Aza-2'-deoxycytidine exhibited the strongest effect on promoter demethylation, which correlated with the highest expression level of CXCL12 transcript and protein in MCF-7 and AsPC1 cells. Our findings suggest that DNMT1 plays a key role in maintenance of methylation, and DNMT3B may act as an accessory DNA methyltransferase to epigenetically silence CXCL12 expression in MCF-7 and AsPC1 cells.